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Abstract of JP2001043669 

PROBLEM TO BE SOLVED: To provide a compact and 
eastfy constructed optical head for recording/reprodudng 
ttie optical recording media of plural specifications such as 
a high-density disk, a DVD, a CD or the like. SOLUTION: 
This optical head is provide with a first Dght source 1 
having a wavelength set In the range of 350 nm to 500 nm. 
a second light source 6 having a wavelength set in the 
range of 600 nm to 700 nm, a third light source 1 1 having 
a wavelength set in the range of 700 nm to 900 rvn. an 
objective tens 20 for receiving Bght beams from the first to 
third light sources 1 to 1 1 . and converging these light 
beams on an information recording medium, and a 
ooDimator lens 18 located between the first and second 
light sources 1 and 6 and the objective lens 20 for 
substantially converting the light beams from the finst light 
source 1 into parallel lights but not the light beams emittad 
from the second light source 6. The light beam from the 
third light source 1 1 1s directly made incident on the 
objective lens 20 without being passed through the 
collimator lens 18, and the recording/reprodudng of 
recording media, such as ptural optical disks or the like 
having different specificatbns. e.g. a high- density opttoal 
disk, a DVD, a CD and CD-RW is carried out by the same 
optical head. 
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[3119] iSimT^:^^. DVD, CD^©«jRtt« 

350nm~5d0n m©S[S«iffl«^ 

KD^Mlt. 6 0 0nm~7 0 0nra«&ftS5H©® 
2©3fei!l6 7 0 0 n ni~ 9 0 0 n niC>i!SS3i5llO^ 
3©3ti!il It. Si. B3©3tj!|;0»bW^f- 

Xi8t, m3W}taS;5»5>ro3tf-AS:3y^-^'-U' 

DVD, CD, CD-RW^iifOtt^WS'iSS 
SOJtr ^ ^' ^<OBmmt^<Dm^ • ^^Srl^-cOJt'^ 



1 fll«>LIVrD«^A'.» 
22 flil<o«CE*S 



2 

20 mmir>x 



ta mtontm 
IS «3cmir9t 

It 3*J;4-H/>* 




1 

IcJttSif »ie&jiftJ*3 J:t;Stli2^ 1 * fcj±^ 2 OSES 

f)5 0 0nm, MEII2 0)tji<^»&ftSSeitt6 0 0 nm 
A> P) 7 0 0 n m, tUE^ 3 <0)t jSltt 7 0 0 n 
m*»e) 9 0 0 nm-Cfc5IS*« 1 fBiS©3t'^y K, 

fc^-ro^giffiw-yxt?*)"?, iiFiEm2*5j:t;irisS3 

1- 5 J: 9 JcgtilEB 2 13 i ygtllElg 3 (DJtiH i SiiE jtf^* 1^ 
y:<(ommm^^xmM.ti^m i $fcl42iE 

X-efe5S*ll 1 tfz\i2UM<0tt-^y Ko 
[il*JS5] 81lEM#>^vX|±BiFfE|gK iJE^2<0Sc 30 

*9iap©uyXd»P>!&5iB;9^^t>-a: 1^:^X1?*) 0, 89IB 

IS*«6l «llE»i^^yXtfl!lfe^K ^2i6Xm 
3 rojtMtopgwitJit'tc, MEH 1 oiSftJc^f UTfe 
HJSSrlijEt 5 it»(D|B]eif3t^ uyXS:ia:it5iil*« 1 
S/ttt2fe«c<0)t'^y K, 40 

I'i'XttltFaJtigljuyXSffilC-flEj^j^^jtTI-^SIS* 

(»*«8l WfEaM-^-l^vXJCiiJflillE^l*, 
J: l/fliliB^ 2 <0StftC0*ai;)> h <0% IT- A Sr-tn^nH 
StWJc¥ff3tl-3Eftt5ll*« 1 *fctt2E«©)t'^y 

111*991 iaiEB3ro3tj!li:fllilS*t^^yXir©)tK 

fFlE*M!!»U^X<DNA!6«0. SlilTt <C5 J: 5KEtU 50 
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fcfl*JS 1 * fctt 2 iH«<Dit'- y K, 
m*9l 0] S(lIE^l*5J:tmS^2(D3tjII*5J:t;-t 

hl>mml^t:.\t2^m.<r>%^'y K. 

U iIfe«lSfc(4fIIE^2<DKftJCfcVNT 

1 1 1 JSJc:fB«©5t 

K. 

[a*«l4l flE^l*5j:0!^2Wi£g|c*ftii»« 
IBftOEilJi^Stf j?i5|l«±«f 1 1 fctt 2 

©3t--s' K. 

151^1 ©KSroifeSrJitMtilg 1 OJtiH 

i^2m^o%mi^^%2<D%mt. m<o& 
^^[znti>m%mmiii;^mm i syti4^2<o 

i:, WiEBK ^2O3taSifllllE*f«bW>Xt(0)fe?S'P 

tU ^2<D)tJIA>t,a3M1-5Jtlf-A^TO3fetL/jJ 
i,NnM-^-uyX?S:fl,«U SflE^3(7))tM;l»bW 
M-rSJtK'-i^Sra y p'-^-U'yXIriiS-fitt^HiliE 
3t«JU'yX|cAlt$-e:5)t'^y KSrg«Ufcit7'^ 

^fio 

mm 1 6 1 bUIB^ 1 »3tj!SwSift«6lll± 3 5 0 n m 
;4»e)5 0 0nm, ^|5|g 2 <D3fe2g<0iSi5<fiiai4 6 0 0 n 

m*^P> 7 0 0 n ra, MS^ 3 (D)tj!gOjSfi«Siai4 7 0 0 

[000 1] 

)tSS (»« 350nni~500nni) Sr^tffiScWJtiE 

ffl^^nSit'^y KtMt^SfcW-efcS. 
[00021 

[iSJlEW&JBl ia9f4MKft©i'— tf-JtiiSrfflv^fcte 
Srff p tz.th\Zitm\^^^W (JSft 8 5 0 n m) 



3 

(4 2 5 nra) tlX^^X^-^iZti^^ttio ^ 
laiC^tJ: wWJfe'^S' Ktt^^ft^l'-f- 1 0 1 

0 4^cJ:^)5]z^7}tlc3i?ftu 5S:*)±tf 7- 1 0 6ICJ; 
?)1t«E4iiaE*l 0 9ffi!)lcRltU l/4K:g«10 7 

lEtti^Jt 1 0 3 mntimmii^ l O 9 O^SIEiiffl 1 1 

Ili/4j8i:t«i 0 7lc:j:»}MiElilWiti 0 3<D(B)t:^ 10 

-A^^T'y •y^' 1 0 sfS^^ixfct. i^ffifi^^^i 1 

5. 

[00 0 3] 

imm^txotti^m] nmT'^^i^. dv 

D. DVD-R, CD, CD-R, CD-RW^(OS^ 

<r>%W (K5:3 5 0 nm~5 0 0 nm) , %2<D%m 
(SS6 0 0nm~7 0 0nm) *5j:C;^3(D)til (K 20 
fi700nm~900nin) Sr^tSJt'^S' KIC»U 

^il3j:y^2(D)tii!i»e)»«jwyXAItifi*-e© 

Kfili^t(cS</j:»), ^3co)fejR5r=>y;<-^'-wy 
X Sr^fl- U T ESt -SflJ^ttji L < 5 1 V ^ 5 PpIS/^S:^ 30 

(00041 :*:58?^tt, IflfBBgfi;^ S:ll?»t 5 to-e, 
[0 0 0 5] 

[ilS^S?9i1-5fcJ^(0#lfil lUEB^tSfifel-Sfc 
fliH^l, 12, l3(D3tii;5»bfflWt53tl^'-A$rS 40 

BiFiEi 1 sfctti 2 (o&^\cni-immm»x <o & 
mm^'^nm 3 0&^\zMt!bmtimm±.K^ 

JtS-frSM^l^yXi:, gfFfSSK I2<75)t2li:gtrl2*t 
!^ wyxt ©jtiStp icfc ►) HfrlEB 1 <om^'h<o%if- 

A^HICfifjJcSRTjfetL, S2©3tiIiA>P)taitt53tlf 
-i^SrWJti: U/iV>=i y;^-^'-wyXS:AlU St 

XSra$-fSglBlil2#«»i^>X|cAlt$-&5)t'^y K^C 
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10 0 0 61 *fc> *«l!BO|f*«2lC|2«ro|SW»4, 
1 <0)ti!g(D&St5lll4 350nm*»e.500ntn, m 
2 0)tji(7?ilSS95!ai4 6 0 0 n ra*»b 7 0 0 n m, 
StlBl 3 ro3tjIS<iO&;g«SHI4 700nm*^e)900nm 

xitf, ili?6g3tr-fX^, DVD, DVD-R, CD, 
CD-R, CD-Rm£if<Dm<omimm%f^ 

[0 0 0 7] Sfc, *^?^Oil*JS3lCi2«©^?gi4, 
iliB*t«!lwyX(4, |IK6<)|c5iq73ti UXAWtSBllE 

SuyX-efcf), tfFEl2i3J:u'fltFlEl3roScSlcitu 

El 2 *j i t;fiEi 3 (D%m t Wfm^o w vxorao * 

'tn-e*i|llEl2, l3(0)tj[gi:g!lE^t^wyXi:©3t 

[0 0 0 8] Sfc, *^!qoil*3S4tcE«w5ie^l4, 
HllE*f4«J w y XttfiEl 1 , tiTEl 2 *J J: t/ilEl 3 (0 

l4^]*SO > X;5» f, 5iB^-g-j5-ti: > X-Cfc 5 IS* 
fli4^l±2E«w3t'^s'K-cfeSo rnicj:»),0ijx 

i:i5-c#, *t«jwyX»«)fe^*14Sr«»t5rtA«-C* 

[0 0 0 9] ^m(r)nm5\cminmit. 

fllj|EM!|«J u-xXttSKEfg 1 , mfH 2 ©KfilcitUTfe 
Xd>b/i5ffli9i-g-i5-B:U'yX-cfc9, iiElSOScglc 

» LfrE^ffe U' y X13 J: mfs.m^m.mx%±t s 

(xSitfiiai- 5 <t 5 icME® 3 ©jtastfitiEMI^j U':/X 
t <OifcKS?&^x.TEBt 5II*JS 1 Sf::»4 2 Eic©*: 

*tLS(lEiffi^^*5-a-i^yXSr«)3ctn«J:<, 3ooag 

BUEl 3 (DScfilc^ UWEl 3 OJfejl t glJEM^ u vX 

(00 101 Sfc, *|g?^<olS*«6lcE«<7>56?qtt, 
8trE*f«J^yXtgffEll, B2t3J:yi30)ti!St(D 
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[00 11] 7^jegg©fi*3a7iciE^<o^?qi±. 

[00 1 21 *5gi^(D!»*Jl8lcEt©?g?^l±. 
tHzXr). fFlE^lJ3j;t;«IIE®2©Sifiro)l£ 

[00 13] tfz. mm(r)ni^m9Kfimm\i. 

fel42IE«0)t-^5' K-CfeS, wixIciD, m^ti. c 
D, CD-R, CD-RW»i^©ft«EliiSEflC(0|^t 20 

[ 0 0 1 4 ] t yt, *ig?groii*35 1 0 \ztim<om 

tf, 2o<7))lfciIg*5J:i;i^ttl^ogBS4aJ;tmS*«Sai: 

[0 0 1 51 ^montmi i »cE«<Digijg 

i:mU «#tt]E#gt{cJ;0HtlEmi*fcl4mFE^2 
iiSm. 1 «fcf4 2!E«(D)t'^y K-C**. CtildJ: 

[0 0 1 61 «fc, *l5M<oa*«i 2iciatro«ijg 
14, flil!E«t«iE#SttfSfi-C-*)5a*«l lEt©)fe 40 

[0 0 1 7] tfc, ^^mmt^i 3\cR^(Dm 

14, «iE)ti!l»c:*5V^-c, mif^2 0)mi^^'t^^tm 
*), MxlJ, i§?BS7'-f CD, CD-R-^CD- 

R vf^mmmki , $ f> jc/ha©'^ y vm^t 

[ 0 0 1 8 1 t fc, *36MWif 1 4 |C!E«©«M 
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micJ;?), tS3l5©DVDi:l^-<^S«-ffi^« 

[ 0 0 1 9 1 1 yt, 1 5 {cm(Dm 

14, ^loStfi<0)tSr&ltt5^1<^)tilli:, ^2 OR 
:t©3feS:»lt-r5^2®jtjSi:, ||3WKfi(0)t«rft« 
t5^3(7)3ti!lt, mieJBl, ^2, ^3©)tJg*»?)Ul 
ltt53tir--t.Sr§lt, BlFieSl, ^2©Jgfi|C»t5 

if aiESJSEftjsit/Miei 1 1 ^14^ 2 ©t^gtc^ts 

^ 2 ©3ti!l t WiE*t#; u t ©Jtesf icfc t) frl2^ 1 

*fcl4»4SrPl-©)t7'-f ^ ^'g|l•C^T p r 1 1*5 

[0020] Sfc, *l!5^©fl*« 1 6 (ciE«©%?^ 
14, flEM 1 ©)til©i6S«Sffli5 350nmA»P)500 
n m, StFlBB 2 ©3ti!l©!S5jSll?>5 600nm*»b70 
Onm, iii5|g3©)tiS©Si5«SH;i57 0 0nin*>b9 

oonmT'fess^^i sEtojtT^-f ;^^'gs■efe 

5o wtlJcit), mH. mS.%f>{7.{;, DVD, 
DVD-R, CD, CD-R, CD-RW*^©ttfil© 
S «i:©3tr ;^ ^ ©E® * I4S4 Sr PI- ©)tr 

1002 1] 

m Lx^m^<o%m<owM 1 sr/T^-r. s i i4*«5gic*j 

(tSJt'^s' K©fll^«r/T;tt©T'*>5. PHaioi^t i 9 
fC, r ©I^Btt 3 5 0 n md>5) 5 0 0 n m©«fflC^* 
*l5®l©i6fi©)fcSrScltt5^1©)fei!l2t, 6 00 
nni;^^?) 7 0 0 nm©®ffllC^*n5^2©iS:ft©itil: 
ftlttS^ 2 ©JtHS 7*5j:t;7 0 0 n m*>P) 9 0 0 n m 

©«5iiic^*n5^ 3 ©»:S©3feSr»*ft 5^ 3 <o%m 

1 2SrlrtTfc'), flfE^l, ^2©Kfilc*t1-5lg« 
fEiklii*:*s it/miES 1 ^ fcl4® 2 ©«Slc*t1-5lf » 
S<SjK{* J: tJ StfJ?;*«J?i'^flirfEm 3 ©KS»c*H-5lt« 
iaik!i«^±IC, S!Fl2^1©3till2, ftfrfEi2©3ti!l71o 
i VStllE^ 3 ©)ti!l 1 2 «rl5?6t)tcw 9 #i 5 w t »c i 
'0 -ei^■e^^©^g^gl-»f£; Lfcif «i2®iii*'^©if «©iE 
3*:||lg©Jglg-CI4&fi«EHS:±fElc-CIil 

?^t5*?rHiiPM$n-f, ^i©jti!5^5gs&ft, 1 

3 ©)tjl*5§fti6g, ^ 2 ©)tjI8;45^ 1 ©)tiII&l±-C& 
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[0 0 2 21 tllEBlO3fcai2?i>b<0BlOffl«)fe5 
il, ^l(Dtr-Z.;^yy y9 1 e^iiiSU, «IIBS2© 
)tj!S[7?J>e>©m20ffl«)tl Ott> Kn2fSl©)tjS2*> 
brofllEB 1 5 1 m-<o%n)Lkm^\:.m 
1 5 J: 9 iciJE^ 1 © t'- :^ !^ y ^ 1 6 ic J; 9 

5 r t ic J: 9 flJlBll 1 13 iXfmM 2 ©fflMjt© p *,'> 

|E^l©ai*t3t5 4fcl4fFl2®2©ttlM*10ili-O 10 
3t<tt±SrPI*|6ltiSt7t5J:5l-. ^2(0if-i.^^!J 

±if 5 7- 1 9 J: •? rne)0)fewjitT:^|6j|±B 1 ©If 
«lE»S2 2ic:^*LSii:;^ifi)fcigifii$n, »*bU'i'X2 
0 ici !? 1 13 J; t;^ 2 ©&fio)t(4SllE^ 1 ©If 
aE^iffi 2 2 ±»c, flfrEm 3 ©Si5©3tl4^ 2 ©tf 
Mkffi2 4±|ift)t$n5. wtvlcj;*), f-fi^^/HtS 
©iEatfcttS4i5t7jpn5o r©t#, t^l^tfMIEM 
l©Sft-Ci§5eS3tT^;^i'. fiirlE^2©$t:5T-DVD 
■^DVD-R, liliES3©)SS-eCD. CD-R-^CD 20 

Ic, |fna*t^uyX©ffl«3t©MPl!c*5ttrEBi©K;g 

JC*fL0. 6~0. 7 (ffilxKO. 6 5) . SilE^2© 
StftfCitUO. 5 5-0. 6 5 («»l^tf0. 6) . 
M3©a6JJIw>5tUO. 4~0. 5 (0iJttfO. 4 5) t 

2 . iriE® 2 (r>%u 7 ©fiUfs^ 1 ©t«Eas 2 2 A>b 
©SItJfe t ^cttgtrEB 3 ©3fciS 1 2 ©ailt3t©StrE^ 2 
©If fflESiffi 2 4 A't) ©sit3ti4s -tn-enif 1 ©* D 

/7A^^4, ^2©*D^'7A^^9, |S3©*D^^ 30 

1 4JCj;»)<Bf6l§nX^l©§3t3l^3. g2 
©S3t*^8, |g3©§3t*^ 1 3^ffilC^)t$n, T 
v?^/wta/j:if©S&«^iaJ;t/^feV'yX©fi:tfPJ 

ffiHi^-efcs 7i— * h 7 s/ =^•i'^'^tf•i5«ltiJ^?n 
5. ^t^s Sfirof-Axyi; s/!? 1 6fcJ;t;^2©f 

-i^TiT^y y^' 1 7 i: LT-?-4l€*v, Sl©&Slc^L 

uyX©«ffitcMIEi51. SS2> m3©»ft©3fet»U 
■Clii*©iliv> (9 0%£A±) gltKJtRSrJi?fi!t1-n 
tfs $bl::it©?f)ffl^*«rigift?)ri;J5-r§5. 

10 0 2 31 m^fim^t UT, ^jx-tfEi 1 icjoits 

WE^ 1 ©3tK 2 1 LTfi:g 4 0 0 n m© W— SH 
EB 2 ©)tiS 7 t tTi^:g 6 5 0 n ra© U— f-. iHE 
B3©)tail 2t tXRfi8 0 0nm©U— 

^l^!§li2 0min©ay^-^'-W'i^Xl 8©A« 
fl5tirEIRl©)tiR2*5J:tWE«2©JtjlS7©)tlSft 50 
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*^-E:l^€i^2 0m^l, 18. 2mmi:^i5 J: pJCJfeiUS: 
SBStS. ^-UT, flUEaM-^'-^^Xi 8T81JE 

mo%m2(om%5^%9.mz.'mi%. tiiE^2© 

«^lti:UTVC7 9?lrfflV^fct;fitEl83. 1 5mm©*f 
it«9UyX2 0'-AW$-&^ aiM)fe©eiFEBl©itl!l2© 
3t»C)l*-f 5M P»*^ 0 . 6 5. SiFEU 2 ©3tilS 7 ©*lc 
*tt5»'fe^>X2 0©til»5fe©MPti50. et/i^ 

0. 6mm©iSE-S4 0 0nmffl©iBi«gf'-f:^^*5J:t; 

JKgG 5 0 nniffl©DVDffi©if^Eiili<*©ESill4 
$rtT9ri:*5T-^6„ ^blc, Mifeu->X2 0©Altffi 
t ilEU 3 ©)tai©)fe*Sfi*5 b S mm tf£^i.O ICitSI 
iSrESt 5 r i Id J: 5 Jtitfe wvX 2 0 ©a}l*3t©W a» 
;450. 4 5, (*Sll©ff$*5i. 2mm©CD. CD- 
R J?'C D - RW'i^©1f aESiaEl*^©E®iS4S:fT 9 :i 
ti*5t?#5, i^i*5, DVD^DVD-R©E»fl4S:?T 
t>t£\^^^. ia2JC/Ttj:9(C^2©LD/PD*i?3. 

(00241 (^lS©?g}i2) E13tt5f:|iegjclolt5* 

m<om2x. 0 1 ©3t^s»-M^-c. *r«j 1^:^X1^15 

E^ 1 ©&:&*J <tt;mFE^ 2 ©StfilciiltSiRSffiiEIr 
tTofcMi^^^l?-ti:i-yX2 5Srffiv^yi:tf3-C*>So r©*§ 
fisjxtffl5E^y^-^-w:^Xi 8fCct>3^i©)t 

*3-Br X 2 5 i tXWE^ 1 43 it/liFEM 2 ©StSIC 

^-g-^^-a-t^i'XSrEBtJT-lf, frE^ll3J:t/ftiE^2 
©SSlc^PttflEM^^i3-frwvX2 5©Jt}|lilc*ft'5 
Sit;^l^l©ttt-&*3-B:flS©rFSfiIS; t5 r tis 
Xt5, 

[0 0 2 51 ttL. MES^'g'*5*^VX2 5©1^K 
StS: f . ife$F5±^. t WES 3 ©JtJS 1 2 t (OmS:^ 

S3©mi 2i:©Fa1©)tK;Ss' ttU>X©<2iiti!) 
s' =1/ (1/f-i/s) tfii>tzih. s©«lc;£: 
U-Xs' ©mfcSEftU i*oX|1iEffi^^i5ii-W'yX2 
5©aiit)fe©Mt^*s3gfl:t*. «6oX. iiEffl*-&*5 
*u>'X2 5©!feSRg±^.tBtFEm3©)t!!il 2i:©FB^ 
©3t?Sft«r3S^SrtJcj;»)i(FEia^^l5-aruyX2 5 
©tmt3fe©MPiS:Sr3fx.Srt*5X#5yi:ft, MPfHPS 
•&1*lcBffll©MP!ec©ilX*3t^#5w<!:;65-c^5, 

[00 2 61 (^lS©Jg«§3) Ia4l±*l6igicl3tt5^ 
ffi©}^li3X, 03lc:fclt5ia;'*L-g>*3-&U>X2 5©ft 
t3!3JC> El 11^431^531^1^)^^X2 Oit5rt>±ff 5 7- 

1 9 i:©3tK>f'lifeiRM1«jE^^-2 eSrSfiUfcflSjXfc 
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[0O27J (|llg<^J]^li4) E15l4*^?l|ltJ(^5ll 
OlHlJfit^ 2 7 IC i 19 feUX^WffiiESrff 9 r t IC 

(00281 (UliO^SlS) gl6l±*«MlC*5lt5ll 

^^•3. ^l(7);^Di5^7A4v mom.!. B20§ 
)t^?-8. ^2©*o/7i^9?r-<*«a^kUc2!K* 
»LD/PD*v'a-;H^^:ffl^^yt^«J•Cfe5o 2o(0jt 

ia6ioTtJ:5'i}t!S^ift^?-2 8?srfflv>5, mm 

jc^t J: ? ic, 3tK3Sft^^ 2 8 ©rtSStcil^ 1 ©iSfi 20 
roiSi^^StSS^^I^2 8a*5?^fi£$i^•C43^). Sfll2^2(7) 

mIISStfia«iS2 8 a SraiatS:^. 51^)82 8 b-^R 
ltS*v5::i:»cJ: 5S 1 o)t*iJ:Uf®2(OJfc(D)ttt«5|| 
K±^L</^5„ ^:0^i^io^^■ClilllS«)Jglil, 2, 

[00291 immm) m\iy^m\cmin 

lfi(0J^fll6-e, ^l<Oi!S«*fcl±^2(DStfilcJ;!3^1 
(^1t$filEii®2 2'-<D|2tfetfc(iS4^tT5l^lC, mi^ 30 
lc^3©3tiSi 2S:fflv^-CMSIIi<olfaE»B2 2(0 

fcV^t. B3©LD/PD*v'3.-/H 114. i[3©S[ 
v\ ^l£fcl±B2wSg|cJtiS:t5ME3tit«Efi^ 

fl£w«E»s4Srff 5 Ktt. ffFiem 1 mmum 220 
<0LD/PD*v'a->'n l^cfc^^5f•>'^^ff^^^ffl^s 

wgliCig-e. |S10l::*ii^Tm3©ifej8i 2*»?)<D^3ro 

tbW3t 1 5 t'^'^mtmk^n^ 1 ©ft«Eiiffi 2 2 iCtJ 
V^TSW^ix, ^3(D*D^7A1 4ICj;i7[HlilTL. § 
)i£:^^13a, 13 b, 13 c. 1 3 d-^,W$n5. 

filE^iro&fi*fcl4l(FfBm2©ja[g»c«(S:t 
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«lf y KOl!D£iCO|g«*SltlC< <**), ^/I'hftf-lft 

[0 0 3 0] @8lc$jl^-c. mi.%\<r)>^msm%2 

1 3 c%tXl 1 3 dfl!l'^RajW$nfcRlt3fe©X7|«s/ hi? 

i^SiL. 1 3 c \ 3 d(D«^ffi)feftlc 

7 v^-^7y;^*54csfc*^i(iii<iSg3 2 (c*jv>T:;Ln 
P)«)^Sr#S r t J: 5 7*^ ;^ ^ ^/w h^iaiftf- 3 3 Sr 

1 3 hm^'^^^Mz.m%(r)7.if.y M^j^idU, §)t 
3 a t^%%^\ 3 b«)«ltiJ)fe*C7W-?7y:^ 

1: 5 3 4 (c*ji >T ::n ^©l!Sr#5 

tffi^A;^3 7*»f>«ft^Srffli^rill()Ji<iSS3 5»cJ: 
•3«iEU 7'-f;^^^/i'f<1*taffi^3 6 5r?f5. wyX 

-^-(Dmm^^m'Mx><'iK 7^'^:xx-?tc 

«^ffl{8^3 3. 3 6lcJ;S»fgt2 9lcj;9SiJWlHliS 
3 0lcTT^:^^^/i'h«jE#a3 iSr^filffliU t^:^ 

HfE#S3 1 1 LX\m^tim^fJ:i^im^ 
io -t©te»COV>TI4IIJiS©J^lil, 2. 3, 4. 5i: 

[00 3 11 

350nmA>f>500 nm©ftHlC^* 4x5^ 1 <0&& 

<0)t=Sr|!cW1-5mi 600nm*>b70 0n 

jigi:. 7 00nmA^f)9 00nm(7)©atC-titL?)^3 
©i!!E|^OJtS:«M*i-5®303feilS«r*t53t'^S' KICJS 
i^-C. lftEBl4fcli^2(OiS«(ci5*t5lfaK&J«fr 

^nmtitun^i^n^m'^. ME«i*5j:tMiE«2 

-^'-^yXSr^lt. HilE^K MEiJ 2 oRgWittJ 
J:t;3 y ;<-i'-t'VX«:iiSUiV^«JfEIB3©SEft<0 

^t^^fi^w-vXlcAlt Lft)t$-tt5«fi£t-r5 ^ t J; 
9, ^3©^til/»»f>isr*U'VX*-e(D)t?S:g^l:ltUW;*; 
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[0 0 3 2] l<IfB)t-^5'KICfc^^-C, fTE^l 

® 10 

[112] mmmmt&i\cM>i%'^y vm^ 

[03] mmni&<nm 2 y vm^ 
IS 

[04] imm<o9M<omm\^i)>i)>i>%^y vm^ 
n 

m 

[06] *3SWro^te©Ji^i85»c*»ii»Sit->-;/ KoffliS 

0 20 

[07] *38W©|llS©)g«86(c*»*>5)t'-s'K©«fiK 

0 

[08] *«!^(D|llfi(DJ^ti6lC*>*>5LD/PD*v' 

[09] a6Jl5©3t'Ny K<Ofl!^0 
[^?-fO!ii?^l 

1 Bl©LD/PD*v'3.-/i' 

2 ^l(D)tj| 

3 ^l<D§)felS^ 

4 Bl<D*D^^7A 30 

5 ®ioaiit)t 

6 ^2(DLD/PD*-:/a-/l' 

7 ^2'©)t!i 

8 ^20SJt^^ 

9 |B2©*o^^7A 

10 ®2©ftilt3t 

1 1 ^S^LD/FD^i^a-yW 
1 2 l3<^)tjS 
13 ||3©S3t*^ 

13a ||3(D§)tS^a 40 

13b %^n^%n=i-\> 
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13c S3(0§)t^^c 
13d g30§3t*^d 

14 ^3©*D^^7A 

15 ^2om% 

16 ^1 i'^' 

17 %2(r>\^-J^::^:f^)-y9 

18 ay^'-i'-wyx 

19 i[*>±rf';7- 
2 0 

2 1 1 (^{ii^SIJi 

2 2 IKiroMSiESiE 
2 3 m2CD»§Sl 
2 4 B20lt$iE^S 
2 5 ffi^^f^^P-frW-^^X 
2 6 feitSlSttiE^^ 
2 7 laJrJfc^i'i'X 
2 8 itK3dlftit?^ 
28 a Si^ii^lS 
28b 

2 9 SlJ{»ftt 

3 0 mmm 

3 1 r-f:^^'^/H'«]E#S 

3 2 mmmmi 

3 3 r^;^i'^^wh«^W(itttl;'3l 
3 4 llilti<@^2 
3 5 gibif4i^3 

3 6 7'^;^^f'^V'h«iaa<ittti;'7 2 

3 7 uvxeem^A/j 

1 0 1 iti^flCU— f- 
102 SHG?I^ 

1 0 3 m% 

104 aJJ^-^'-U'VX 

105 <B3tli'-A;^7'!J y^' 

106 a*>±tf?7- 

107 l/4iB[ft« 

108 ni^uyX 

109 iSSESiiE* 

1 1 0 mmm 

111 t^aiU':/X 
1 1 2 Sifeitf^ 
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1 J|ll©LD/PD=e>^a-* 

7 «2c:>3tiS 

13 mso^ytmT^ 

16 sic!)t;-A;^ru5/^ 

19 4*±>fS9- 
22 IHKOffiSGftS 



2 ai03tiS 

11 jBSOtD/PDti'a— -/P 
14 JB30*Di'7A 

20 *I«W>X 
23 iR2«)ffi8ll 



3 iBKos^es^ 

6 JB2©LD/PD=eya--'l' 
9 »2©*D4»'9/> 
12 S2 0!>3tS 
15 SSOtUHX 
IB 3<}^-hU>X 

21 ffiKosas 

24 S2(9ifl«e«ii 
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